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^ :Ov2! -^^ MEttQ C07C 407/00, 409/10 
Cnoco6 nojiyneHMH rHflponepeKHCn KyMOJia 
H3o6peTeHHe othochtch k oGjiacxH He4)TexHMPrHecKoro CHHxesa, a hmchho, 

K TeXHOJIOPHH OKHCJieHH^ KyMOJia KHCJlOpOflOCOflepKamHM raaOM (06BIHHO, KH- 

cjiopowM Bosayxa) c 06pa3OBaHHeM raAponepeKHCH KyMOJia (rilK), nocjieayio- 
mee pa3Jio^eHHe Koxopofi b npHcyxcTSHH khcjioxbi jiaex 4>eHOJi h auexoH. YKa- 
aaHHBie npeBpauieHHH jie^ax b ochobc npoMBiuiJieHHOH KpynHoxoHHa>KHOH xex- 

HOJIOrHH. 

HsBecxHO ;iBa ochobhbix Mexojia nojiynenHK ranponepeKHCH KyMOJia (mK) 
OKHCJieHHeM KyMOJia. 

riepBBm - xaK HasbiBaeMbiH, «cyxoH» Mexofl, Kor^a ocymecxBJMiox 5kh;xko- 
$a3Hoe OKHCJieHHe hhcxofo KyMOJia b npncyxcxBHH KaxajiHXHHecKHx KOJiHHecxB 
BemecxB ocHOBHoro xapaKxepa, a hmchho: 

- Kap6oHaxoB mejiOHHbix h mejioHHoaeMejitHbix MexajiJioB [IlaxeHX CTTTA 
Jsro2613227 (1952), Haxenx CIUA JSro2619509 (1952), Daxenx CIIIA J^o2689936 
(1954)], 

- 6HKap6oHaxa HaxpM [IlaxeHx CIUA JN22577768 (1951)], 

- XH^ipOKCHfla KajiBUM [HaxeHX CILIA X22632774 (1953)], 

- OKCH^a 6apH5i [TTaxeHx CIIIA JVo4153635 (1979)], 

- saMemeHHbix cojiefi aMMOHH^i [IlaxeHX CIUA JSfo4192952 (1980)] h np., 
Koxoptie B npouecce OKHCncHHii Haxo^i^xcH b KyMOJie b BH;];e B3BecH. 

npHMeneHHe BemecxB ochobhofo xapaKxepa CBH3aHo co cjie^yiomHMH 06- 
cxo5ixejii>cxBaMH : 



- B npoLiecce oKHcneHHa KyMOJia, napsmy c iiejieewM npo;iyKTOM - 1 llK h 
RBytAR OCHOBHBIMH npHMCCHMH - aueTo4)eHOHOM iAU,0) H ;^HMeTHJi4)eHHnKap6H- 
HOJioM (JIM^K) o6pa3yK)TCH cne^oBfeie KOJiHHecxBa opraHHHecKHX khcjiot, b na- 

CTHOCTH, MypaBbHHOH, 

HajiHHHe B peaKiiHOHHOH Macce okhcjichim KyMOJia MypaBtHHofi khcjiotm c 
HeHsSe^HOCTBK) npHBO^HT K KHCJioTHO-KaTajiHTHHccKOMy pacnajjy 1 liK c o6pa- 
30BaHHeM (|)eHOJia h auexoHa. Hsbcctho, hto 4>eHon aBJiaexca MomntiM hhthGh- 
TopoM cBo6oflHO-paAHKajibHoro npouecca okhcjichim ajiKHJiapoMaTHHCCKHx yr- 

JICBOflOpOflOB, B HaCTHOCTH, KyMOJia. TaKHM o6pa30M, HaJIHHHe Aa5Ke cneflOBbix 

KOJiHHecTB 4)eHOJia, cymecTBCHHO CHH3KaeT cKopocTb npoi;ecca okhcjichim. Ilo- 
3TOMy, npoiJtecc oKHCJieHiM KyMOJia CTpeMjS[T>ca npoBoj(HTfc npH pH~5-^7. 

HaH6ojiee oHeBHflHBiM npncMOM ansi ohhctkh peaicixHOHHOH MaccM okhc- 
jieHM OT KHcnoT cjiy:acHT npoBe^eHHe ^aHHoro npoijecca b npncyxcTBHH BemecTB 
ocHOBHoro xapaKTepa. 

BTopoH MCTOfl nojiyHeHHH rKwponepeKHCH KyMOJia OKHCJieHHCM xyMOJia, 

XaK HaSblBaeMblH «MOKpbm» - B0A03MyJIbCH0HHbIH, KOr^a OKHCneHHe HACT B 

Tpex(J)a3HOH CHCTCMe: 

- opraHHHecKOH ^ashi, cocToameii h3 KyMOJia h npoAyKTOB ero OKHCJieHHH, 

i 

- BOAHOH, npeACTasjiaiomeH co6oh pacTBopbi semecxB oeHOBHoro xapaKxe- 

pa, 

- raaoBOH - KHCJiopoAOCOAep»camHH ra3 (o6biHHO BOSAyx). 

H «CyXOH» H «MOKpbIH» MCTOA OKHCJieHHH KyMOHa OCymeCTBJWIOT B npH- 

cyTCTBHH BemecTB ocHOBHoro xapaKTepa. 



BemecTBa ocHOBHoro xapaKTepa C3aitecTBeHHO Jiynme pacxBop^ioTC^ b bo- 
fle, HCM b yrjiesonopoiiax. CjieflOBaxejibHO npoLi;ecc Maccoo6MeHa b rexeporeH- 
HBix CHCTe.Max «opraHHHecKa5i 4)a3a - BOfla» Hflex cymecTseHHo 34)4)eKTHBHeH, 
HCM B CHCxeMax «opraHHHecKafl ^asa - XBepAaa AHcnepcH5i». TaKHM oopa30M, c 

XOHKH 3peHH)I nOHHOXBI H CKOpOCXH y^aJieHH)! KHCJIOX H3 CHCXCMbl, «MOKpi>m» 

cnoco6 OKMCJieHna cjieayex npHsnaxB cymecxBeHHo oojiee 34)4)eKXHBHi>iM, hcm 
«cyxoH». 

Hacxo5imee H3o6pexeHHe oxhochxch hmchho k «MOKpoMy» cnoco6y okhc- 
jieHHe KyMOJia. 

HsBecxeH cnoco6 nojiyneHiM riTK OKHCJieHHCM KyMOJia B03ji;yxoM npn no- 
BBiuieHHOH xeMnepaxype. OKHCJieHne npoBOfl;Hxc^ b npHcyxcxBHH aMMOHHHHBix 
cojiefi opraHHHecKHX hjih yrojiBHOH khcjtox, npHneM HcnojiB3yexcH 0,05-50% 
BOAHBie pacxBopBi yKa3aHHBix cojiefi. yKa3aHHBiH cnoco6 (aBx. cb. CCCP N2 
567723, ony6n. 09.09.77 r. BH JNfo29) HMeex cjie^yiomHe He^ocxaxKH, KoxopBie 
BHanajie paccMoxpHM Ha npHMepe npHMeneHH^ aMMOHHHHBix cojiefi opraHHHe- 
CKHX KHCJIOX. B ycjioBHiix noBBiuieHHBix xeMnepaxyp npou,ecca oKHCJieHHH KyMO- 
Jia (80-120^C) npoHcxo^HX nacxHHHoe xepMHnecKoe pasjiOKenHe cojieii no peaK- 
itHH: 

H2O . 
NH4A ^ NH3I + AH 

, r^e A — cHMBOJi opraHHHecKoro aHHona, 

AH— CHMBOJI opraHHHecKoro aHHona cooxsexcxByiomeH khcjioxbi. 



TaK KHK aNfMHaK o6jiaAaeT cymecxBeHHOH JiexyHecxtio, to b «HflKOH (|)a3e 
npeHMymecTBeHHO npHcyxcTByex KHCjioxa, KOTopaa, xopMOSHX npouecc okhcjic- 
HHH KyMOJia. KpoMe xoro HcnojibsoBaHHe aMMOHHHHBix cojiefi xaKHx ;iocxaxoHHO 
^opoPHX KHCJiox KaK 3XHjieHflHaMHHxexpayKcycHaH h l,10-fleKaHiiHKap5oHOBBaH 
3KOHOMHHecKH HcuejiecooGpasHO. 

IlpH npHMeneHMH b KanecxBe mejioHHoft ;^o6aBKH aMMOHHHHOH cojih 
yrojiBHOH KHCJioxLi Kap6oHaxa aMMOHHH b ycnoBHHX noBBimeHHBix xeMnepaxyp 
npoHcxoAHX pacnafl yKaaaHHofi cojih no anyu cjieayiomHM ochobhbim MexaHHS- 
MaM: 

{NH4)2C03 ^ ^ 2NH3I + C02^ + H2O (1) 

O O 
-H2O // -H2O // 
(NH4)2C03 ^ ^ H2N ^ ^ H2N (2) 

ONH4 NH2 

Kap6aMaT aMMOHun Kap6aMMA 
PeaKUHH (1) Hflex npeHMymecxBeHHo b bootoh ^ase, a (2) - b opraHHHe- 

CKOH. 

PaBHOBecHe b peaKiiHH (1) npH noBBiiueHHH xeMnepaxypti c^BHraexoi 
Bnpaso, a npH noHH^eHHH - cooxBexcxBCHHO bjicbo. npoMBiniJieHHBie peaKxopBi 
OKHCJieHHH KyMOJia CHaG^eHBi chcxcmoh KOHAencaiiHH, HasHaneHHe KoxopoH sa- 
KJiKDHaexcH B KOHAeHcauHH napoB yHOCHMoro KyMOJia h oxnacxH boabi. B npou;ec- 
ce KOHAeHcauHH b ycjioBH^x noHH>KeHHBix xeMnepaxyp paBHOBecHe peaKijHH (1), 
KaK roBopHJiocB BBime, cflBHHyxo BJieBO, Hxo o6ycjiaBJiHBaex HacxHHHBin B03Bpax 
mejiOHHoro arenxa b peaKXOp OKHCJieHna KyMOJia. 3xo oGcxoOTejiBCXBO nojio»H- 



TCJibHo CKasbiBaexca na noKasaxejwx npouecca. C ;ipyroH cxopoHM, peaKUJw (2) b 
KOHCHHOM HTore npHBoaHT K o6pa30BaHHK) Kap6aMHjia (mohcbhh&i), BOiXHfaie pac- 
TBopti KOToporo HMeiOT cymccTBeHHO MCHBiuHH pH, HCM cooTBCTCTByiomHe pac- 
TBopw aisiMHaKa. 3to o5cToaTejibCTBo HeH35e»cHo npHBe^iex k yxyfluieHHio noKa- 
aaxejieii (cKopociH h cejieKXHBHocxH) npouecca oKHCJieHHa. 

KpoMe xoro, yKaaaHHbie cojih npaKXHHecKH nepacxBopHMBi b opraHHHecKHX 
4)a3ax (a hmchho opraHHHecKaa 4)a3a saHHMaex GojitmHH oGteM pacxBopa). rio 
3XOH npHHHHe coiiH B 3HaHHxejii,HOH cxencHH 3a6HBaK)x xpyGonpoBOiiM, oxKJia- 
ABiBaioxcH Ha cxeHKax xenjioo6MeHHoro o6opy;ioBaHHH, hxo npHBo;iHT k yMCHB- 
mcHHio K03(|)4>HUHeHXOB xenjiooxiiaHH. B ocoGchhocxh 3XO o6cxoaxejiBcxBO 
yxyAiuaex npouecc peKXH4)HKauHOHHoro KOHueHxpHpoBaHHa TIIK, cjie;iyiomHH 
3a cxaOTCH OKHCJieHHH KyKiojia. 

Ha onHcaHHH H3o6pexeHiM (asx. cb. X05 67723) cjie^yex, hxo ^laHHBifi cno- 
C06 oxHOCHXcfl no cymecxBy k «cyxoMy» Mexo^y oKHCJieHHa, x.k. KOJiHHecxsa 
BHOCHMBIX BO;iHBIX paCXBOpOB HaCXOJIBKO MaJIBI, (HanpHMcp 50% pacxBopoB Kap- 
6oHaxa aMMOHHa SepexcH b KOJiHHecxBe 0,17 r na 300 r icyMOJia) hxo bch BO^a na- 

XO^^HXCfl B paCXBOpeHHOM COCXOaHHH. 

H3BecxeH cnoco6 nojiyneHHa raaponepeKHCH KyMOJia KHCJiopo^OM B03flyxa 
B npHcyxcxBHH ra30o6pa3Horo aMMHaKa b KOJinnecxBe ne Menee 0,5% ox npopea- 
rapoBaBiuero KHCJiopoAa [nax. ClllA ^2 2632026, (1953)]. HecMoxpa na xopouiHe 
noKasaxejiH aaHHoro cnoco6a no kohbcpchh KyMOJia (ao 21%) h cejieKXHBHocxH 
o6pa30BaHHa rilK (ao 97,3%) ochobhbim HCflocxaxKOM ero aBJiaexca ohchb Ma- 

JieHBKaa CKOpOCXB OKHCJieHHH. 



yKasaHHbiH cnoco6 HMeex cjiCAyiomHH ochobhoh HeAOCTaxoK: npH noiiaHe 
B peaKTop ra30o6pa3Horo aMMHaxa b ycjiOBHHX noBLimeHHbix TCMnepaxyp, 6ojib- 
maa HacTb aMMHHKa yjiexyHHsaercH b aTMOc4)epy. Bee AeficxByiomHe ycxaHOBKH 
CHHxesa rrOC CHao>KeHi>i ysjiaMH no^Hra oxxojD(MmHx rasoB (name — xepMHHecKO- 
ro, pe^Ke - KaxajiHXHHecKoro). 3xo b cbok) onepeflb BJienex aa co5oh no^BJieHHC 
OKHCjiOB aaoxa b oxxojwluhx rasax, hxo HpeaBbinaHHO yxyamaex aKOJiorHHecKyio 
oGcxaHOBKY. KpoMe xoro BBicoKHe noKaaaxejiH no npHBe^ieHHoii b naxenxe koh- 

BepCHH H CeneKXHBHOCTH J(OCXHraK)XC« npH OHeHb ManOH CKOpOCXH OKHCJieHH^ 

KyMOJia (0.6% YUK b nac). HaH6ojiee 6jih3khmh no xexHHHecKofi cymHocxn k 
npe gJiaraeMO MV ^BJijiexca cnoco6 nojiyneHiM raflponepeKHCH KyMona nyxeM 
OKHCJieniM KyMOJia b BoanomejiOHHOH 3Myjii>CHH npH xeMnepaxype 92-107,2^C h 
flaBJieHHeM 5 axH b ropHSOHxajiBHOM KacKa^e peaKxopoB (ne Menee AByx) b sse 
cxaztHH: KyMOJi nocjieflOBaxejiBHO npoxo^nx nepes peaKxopBi nepBoii h BxopoH 
cxaflHH, B Ka^KflBiH US KOxopBix Hoj^aexoi OKHCJiHxejiB (BosAyx). ffjisi HeftxpajiHsa- 
UHH KHCJiox Ha BTOpyio cxa/tHK) no^aexca boahbim pacxBop KapGonaxa naxpiM, 
KOxoptiH B npouecce HeHxpajiH3aii;HH o6pa33aom;Hxc5i b npoqecce khcjiox, nepe- 
xoAHx B 6HKap6oHax, Boaho-cojicboh pacxBop co Bxopoii cxa^HH o6pa6axbiBaexc5i 
aMMHaKOM HJiH THApooKCHAOM aMMOHHH flo PH = 10,5-1 1,5 npH 3XOM 6HKap6oHax 
Haxpn^ npcBpamaexcH b CMemaHHyio cojib - NH4NaC03. HeHxpajiH30BaHHBiH 
pacxBop noflaexc^ b peaKxopBi nepBon cxaaHH b oxHomeHnn (3,5 - 2,6): 1 k noAa- 
BaeMOMy na OKHCJieHne KyMOJiy [nax. CIIIA JSfo 5767322, 1998r. - npoxoxnn]. 

B naxenxe CIIIA No 5908972, 1999 r. xoro tkq saHBHxeji^ b ycjioBHHX ana- 
JiorHHHBix naxenxy No 5767322 npcAJiaraexcn aMMHaK noAaBaxt b KOJiHHecxse, no 



KpaHHCH Mepe, CXeXHOMeTpHHeCKOM K KOJlHHeCTBy 06pa3yK)mHXCH npH OKHCJie- 

HHH KyMOJia KHC.iOT c KOHxpojicM o6pa3yK)mHXCH cojiCH, H npH PH cpeflbi 10,0- 
12,0, npHHCM aMMHaK BnpMCKHBaexca HenocpeACTeeHHO a peaxTopbi nepBofi cxy- 
ncHH. 

HsBecxHO, Hxo npH okhcjichhh KyMOJia uapHjxy c rriK oGpasjaoxc^i no6oH- 
HBie npoayxxbi - flHMexHJi4)eHHJTKap6HHOJi (^MOK) h auexo4)eHOH (AO), kojih- 
HecxBO Koxopbix, B KOHeHHOM Hxoxe, onpe^iejiHex bbixoa xoBapHBix npozryKxoB h 
Maccy He^KejiaxejibHoro oxxofla npoHSBO^tcxBa - 4)eHOJiBHOH cmojibi, a xaic^e yc- 
jio^Mex npouecc nojivHeHHH xoBapHtix npoAyKXOB Heo6xo^iHMoro KanecxBa. no- 
3XOMy yjiynmeHHe cejieKXHBHocxH OKHCJieHM KyMOJia npH AocxaxoHHO bbicokoh 
KOHBepcHH (onxHMajibHaH KOHueHxpauHH riTK b noxoKe, Bbixo^^meM c ysjia 
OKHCJieHHH cocxaBJiaex 25-30%) HBMexc^ Ba^Hofi npo6jieMOH noBbimeHM 3(J)- 

4)eKXHBHOCXH npOMblHUXeHHOH XCXHOJIOrHH. 

B KanecxBe He^iocxaxKOB cnoco6a-npoxoxHna mo^kho oxMexHXb xaK^e: 

- Hcnojib30BaHHe pasHbix HefixpajiHsyiomHX pacxBopoB npeBOH h bxo- 

POH CXa^HH OKHCJieHHH, HXO npHBO;iHX K yCJIO^HCHMK) XeXHOJIOrHHCCKOH cxeMbi; 

- HajiHHHe HaxpHeBbix cojiefi, Koxopbie Moryx oxjiaraxbc^i Ha cxeHKax xen- 
jiooGmchhoh annapaxypbi; 

- npHBOflHX K yMeHblUeHHK) K03(|K^HUHeHXOB xenjiooxflaHH. 

- KpoMe xoro 6ojibmoe kouhhccxbo HefixpajiHsyiomero BO^Horo pacxBopa 
no oxHomeHHK) k KOJiHHecxBy OKHCJineMoro KyMOJia (3,5-2,6): L 06ecneHeHHe hc- 
o6xo^tHMOH npoHSBOAHxejibHOCXH ycxaHOBKH OKHCJieHHH npHBOflHx K ysejiHHe- 
HHK) o5'beMOB peaKxopoB, no cpasHeHHio c «cyxHM» cnoco6oM okhcjichhh . 



I^ejifc HacToamero H3o6peTeHHH - ysejiMHeHHe ynpomcHiM xexHOJiorHH npH 

COXpaHCHHH BblCOKOH CCJieKTHBHOCTH H CKOpOCTH OKHCJieHHH KyMOJia 063 yxy^- 

mcHHa 3KOJiorHHecKHx xapaKTepHCTHK npouecca. • 

YKasaHHaH uejit flocTHraeTca npH npoBCAeHMH npoitecca HenpeptiBHoro 
Bo;tH03Myjii,cHOHHoro OKHCJiCHHH KyMOJia B KacKafl;e npoTOHHBix peaKTOpOB, 6ap- 
6oTHpyH B03;iyx nepes SMyjibCHio «BOfla-KyMOJi». ^po^ecc npOBojiHT npn TCMne- 
paxype b nepBOM peaKTope 120*^0 c noHHaceHHCM 80°C - b nocjieOTCM peaKxo- 
pe, npH aaBiieHHH flo 5 ara. B npHcyxcTEHH cmcch, cocxoameH h3 Bo^iHoro pac- 
TBopa aMMHaKa c KOH^eHTpa^HeH 0,007-0,5% h Boanoro pacTBopa aMMOHHeBOH 
cojiH (6HKap6oHaTa aMMOHHH, KapGoHaxa aMMOHHa, Kap6oMaxa aMMOHHH hjih hx 
cmcch) c KOH^eHxpa^Heg 0,001-0,5%. MaccoBoe cooxHomcHHe aMMHaKa : aMMo- 
HHHHaH cojiB cocxaBJwex (1:100):(100:1) npcOTOHXHxejiBHo (1:10):(10:1). Okhc- 
JiHxejiBHyio uiHxxy noAaiox b hh3 Ka5KaorQ peaKxopa, a BO^myio ^aay - b Bepx pe- 
aKxopa. OpraHHHecKHH cjioh peaKHHOHHofi Maccw OKHCJieHHH caMoxeKOM nepe- 
JiHBaexcH B CMKocxB, oxKyfla ero nepHoaHHecKH BHrpyacaiox. Boflnyio ^asy ne- 
pHOAHHecKH BbirpyjKaiox c HHsa peaKxopa Hepe3 BeHXHJiH b cmkocxb. FasoBaa ^a- 

3a, HaCXHHHO KOHflCHCHpyflCB B XOJIOAHJIBHHKe, npOXOflHX HCpeS 4)HJIfcXp C aKXH- 

BHpoBaHHBiM yxjicM, Fflc npoHcxoflHX HacxHHHaa cop6^IM KyMOJia, H 3axeM Hepe3 
peryjiHpoBOHHfcie bchxhjih nona^aex b anajiHsaxop KHCJiopo^a h peoMexp. Cko- 
pocxB noaana xch^jkhx ^as peryjiHpyiox nacocaMH. TeMnepaxypy b peaKxope sa- 
Aaiox xepMocxaxoM (xenjioHOCHxejit - Macjio) h H3Mepaiox xepMonapoH. 

CymecxBeHHBiM oxjihhhxcjibhbim npHSHaKOM npcAnaraeMoro B0^iH03Myjifc- 
CHOHHoro npoqecca OKHCJieniM icyMOJia hbjmcxch npoBCfleHHe npouecca c hc- 



nojibaoBaHHCM cmcch, cocTo^mefi h3 BOAHoro pacTBopa aMMHaxa c KOHiieHTpaipi- 
efi 0,001-0,5% Mac. h aMMOHHHHoft cojih (GHKapGoHaxa aMMOHiM, KapGoHaxa aM- 
MOHH^ , KapooMaxa aMMOHM HJiH Hx cmcch) b KonHHecTBe 0,001-0,5% Mac. npH 
MaccoBOM cooTHomeHHH aMMHaK: aMMOHHHHaH cojTB paBHOM (1:100):(100:1) 
npeflnoHTHTejiBHO (1:10):(10:1). 

npoBeflCHHe npoiiecca okhcjichh^ KyMOJia b yKaaaHHBix ycjiOBH^x nosBO- 
imer npH cejieKTHBHOcra npouecca -94% h 6ojiee npH rjiy6HHe KOHBepcHH ao 
23% cymecTBCHHO ynpocTHXt xexHOJioraio npouecca sa cnex hckjuohchmh hc- 
nojiBsoBaHHH HeflxpajiHsyiomHX arenxoB, oGpaayiomHx XBep^Bie oxno^eHHii na 
xennooSMeHHOH annapaxype. 

ripoMBiiiiJieHHa)! npHMeHHMOcxb npefljiaraeMoro cnoco6a noAXBep^KJiaexc^ 
cjieAyiomHMH npHMepaMH. 

nPHMEPBI 1 - 6 . 

OcHOBHBie napaMexpBi SKcnepHMenxoB (^aBjieHHe ao 5 axM., xeMnepa- 
xypa 80-120^C) Moaejinpyiox ycnoBH^ pa6oxbi oxflejiBHBix peaKxopoB peajiB- 
HOH saBOACKOH ycxaHOBKH. CKopocxB HOAaHH CLipBH flHii Ka^floro 3KcnepH- 
MeHxa noA5Hpajiacb xaK, hxo6bi npHpocx KOHi3;eHxpaLiHH TIIK cooxBexcxBOBaji 
mecxH peaKxopHOH cxeMe. 

JXji51 3KcnepHMeHXOB HcnojiB30Bajica KyMOJi c coAep:acaHHeM ochobhoxo 
BemecxBa He Menee 99.85 %. BoAHaji 4>a3a npHroxoBJMJiacB H3 6iijKa-i^^VwaTa 
aMMOHHH MapKH «x.H.» c coAep:»<:aHHeM aMMHaKa He Menee 21.7%. 



OKHCJiHTejiLHaH inHxxa flJM Ka^floro h3 SKcnepHMCHTOB jra6o npefl- 

CXaBJMJia CO6OH HHCTBIH TOBapHBIH KyMOJI (nepBMH peaKTOp, T = 120 °C), JIH- 

60 B KanecTBe OKHCJiHxejifcHOH uihxti,! HcnojibsoBanHCb npo/tyKxbi OKHCJieHHa. 
nojiyneHKbie b npeflbiaymeM 3KcnepHMeHxe. 

KoHueHxpauHH TUK onpeaejwjiacb Ho^iOMexpHHecKHM XHxpoBaHHeM. 
KoH^eHxpa^HH AO h onpejiejiajiacb mcxoaom T^KX : xpoMaxo- 

rpa4) c TMJX h KannjiJiapHofi kojiohkoh ^hhoh 25 m., BHeiuHHH anaMexp 0,32 
MM., H»:<D - OV-1. T„aH = 50°C, no/ttcM xcMnepaxypM 8%„„., Tkohcs = 20°C. 
KojiHHecxBeHHBiH pacHex no BHyxpeHHCMy cxaH^apxy - H-neHxa^eKaH. 

CKopocxb noaaHH bo^hoh ^ashi 6-7 **%ac, CKopocxb noztaHH okhcjih- 
xejibHOH uiHxxbi Haxo^iHJiacb b manasoue 200-260 MJi/qac. 

MOflejiHpoBaHHa pa6oxbi peajibHofi saBo^cKOH ycxanoBKH c mecxbro 
peaKxopaMH BbiGHpaiox xeMnepaxypw, Jie^camne b HHxepBajie 120-87,8°C (cm. 
Ta6ji.l). JSflu nepBoro peaKTopa (T=120°C) OKHCJiHxejibHaa uiHxxa npe^cxaB- 
Jiiiex C060H HHCxbiH xoBapHbiH KyMOJI ( CpnK.o= 0.07%). CbipbCM nocjie^^yiomHX 
onbixoB aBJiHioxca npoj^yKXbi npejj,hmym,ero SKcnepHMenxa. 

SKcnepHMCHx npoBOAax cjie^yiomHM o6pa30M: peaKxop b axMoc4)epe 
a3oxa aanojiHHiox OKHCjiHxejibHofi iuhxxoh h 20 mji boj^hofo pacxBopa cojih 
aMMOHHfl c KOH^eHxpa^HeH 0,001-0,5% Mac, flo nepejiHsa b cMKOcxb h bkjiio- 
Haiox o6orpeB peaKxopa. llo flocxn>KeHHH Heo6xo;5HMOH xeMnepaxypw npe- 
Kpamaiox no^any aaoxa h HanHnaiox no^aBaxb Boa^yx. IlepByK) npo6y opra- 
HHHecKOH 4)a3bi ox6Hpaiox Hepes 1 nac nepes CH(i>oHHyio xpy5Ky h npoBO^x 
anajiHS na co;iepacaHHe TUK. Eme nepes nac ox6Hpaiox Bxopyio npo6y h x.^. 



ao Tex nop noKa KOHuenrpamM TUK He flocTHraer oacHaaeMoro SHaneHna. 
nocjie 3Toro BKJiiOHaiOT HacocBi H Hepe3 12-15 nacoB Ha cxaqHOHapHtiH pe- 
acHM. BoziHyio (|)a3y nepHOAHnecKH BB.irpy:acaK?T c HHsa peaKTOpa KajK^Bie 0,5 
Haca. OpraHHHecKaH ^asa nenpepMBHo nepejiHBajiaci, b npHeMHyio cmkocti,, 
KOTopyio nepHOflHHecKH sbirpy^caiOT. Hocjie Btixo^a na cxaqHOHapHsiH peacHM 
Ka^^tBie 3-4 naca OTOHpaiOT npo6i>i opranHHecKofi ^ashi jvisl nponeaeHHa ana- 
JiHsa Ha co^epjKaHHe mK (xHTpoBaHHeM) h JJM^K h AO (ue^o^OM FDKX). 
TaKHM o5pa30M juiinenhHocm> Ka»;?oro SKcnepHMeHxa cocxasjiajia ox 24 
72 HacoB. 

KoH^eHTpa^Ha cojih aMMonna mm Ka^cfloro h3 ohbitob nofl6HpajiacB 
SKcnepHMeHxaiiLHO. Bbuio HafiaeHO, hxo ansi KajK^oro h3 Mo^ejinpyeMBix peaK- 
xopoB cymecTByex onxHMyM KOH^eHxpa^HH, HH»e Koxopofi CKopocxB peaiaxHH 
OKHCJieHHH saMexHO na/iaex, a npH 6ojiee bbicokhx KOH^eHTpa^Hax Ha6jiio;ia- 
exca yMCHBineHHe cejieKXHBHOcxH. 

nojiyneHKBie ;iaHHBie npHBc^eHBi b Ta6JIH^e 1 . 
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OOPMYJIA H30BPETEHHH 



1. Cnoco6 nojiyneHiM raAponepeicHCH KyMOJia HenpepBiBHbiM 
BoaHOSMynbCHOHHLiM oKHCJicHHeM KyMOJiE HpH noBbimeHHOH TeMnepaxype h 
flaBJieHHH B KacKafle peaKxopoB b npHcyrcxBHH aMMHaKa, oxnuHaiomHHCii xeM, 
Hxo ^po^ecc npoBOAHX c noAaneH b Ka»c/tLiH peaKxop oKHCJieHHH CMecH BOflHoro 
pacxBopa aMMHaKa c KOHij;eHxpaii,neH 0,001-0,5% h BOflHoro pacxBopa aMMHa^ffiea 
cojiH (nanpHMep, 6HKap6oHaxa aMMOHHH, KapGonaxa aMMOHiM, Kap6aMaxa 
aMMOHiM HJiH HX cmcch) c KOHEteHxpaiiHeH 0,001-0,5% Mac. 

2. Cnoco6 no n.l, oxjiHHaiomHHca xeM, hxo npoij.ecc npOBOA^x npn 
xeMnepaxype 100-120^C b nepBOM peaKxope c nocxeneHHBiM noHH»eHHeM jxo 80- 
90^C B nocjie^tHCM peaxxope h AasjieHHH flo 5 axH. 

3. CnocoG no nn. 1,2, oxjiHnaiomHHCH xeM, hxo MaccoBoe cooxHoniCHHe 
aMMHaK: aMMOHHima^ cojib cocxaBJMex ox 1:100 flo 100:1, npeanoHXHxenBHO ox 
1:10 AO 10:1. 



PEOEPAT 

Cnoco6 noJiyneHHA rnuiponepeKHCH Kyiviojia 



H3o6peTeHHe oraocHTca k oSjiacra He<J>TexHMHHecKoro cnHxesa, Tonnee k cnoco6aM 
nojiyneHiw rH^ponepeiCHCH KyMOJia OKHCJieHHeM KyMona. 

npejUio^cHO BOOTO-3MyjiBCHOHHoe OKHCjieHHe KyMOJia ocymecTBjiaxB nenpeptiBHO b 
KacKa^e peaicropoB npn reMnepaxype 100-120'*C b nepBOM peKrope c nocxeneHHBiM 
cHH^eHHeM ee 80-90''C b nocjieOTeM h jiaBjicnua jio 5 axM. Ilpouecc npoBoaar c nojtaHCH 
B Ka5Jcnbiii peaKTop cmcch bootofo pacTBopa aMMHaxa c KOH^eHTpa^HeH 0.001-0.5% Mac. h 
BOOToro pacTBopa aMMHanHpH cojih (hjih hx cmcch) c KOH^eHTpa^HeH 0.001-0.5% Mac. npn 
cooTHomeHHH aMMHaK : aMMOHHfiHaH cojTb pasHOM OT 1 : 100 100 : 1 (npeHMymecTseHHO 
ox 1 : 10 /lo 10 : 1). CejieKXHSHOcxB ^po^ecca b yKasaHHtix ycjiOBEWx - 94% h B&nne npn 
rjiySHHe KOHBcpcHH jio 23%. KpoMe xoro, ynpomaexcH xexHononM npoqecca. He 
npoHcxo;iHX saGHBKa xenjioo6MeHHOH annapaxypti xbcpzibimh oxjiO}KeHiwMH. 



